ABSTRACT. Prevalence of equine gastric ulcer syndrome in 85 young Thoroughbreds was investigated. The presence of gastric ulcers was confirmed in 27.1% (23/85) of the horses by endoscopic examination. Sixty-two horses without gastric ulcers were allocated randomly to either the treated group (31 horses) or sham-dosed control group (31 horses) in order to investigate the efficacy of omeprazole oral paste in the prevention of gastric ulcers. At the second endoscopic examination conducted after 28 days of administration, only 1 horse in the treated group developed gastric ulcers, while 12 horses developed gastric ulcers in the control group. Based on these data, the efficacy of omeprazole in prevention of equine gastric ulcers in young Thoroughbreds during the training period was confirmed.
Equine gastric ulcer syndrome is present in 70 to 90% of active racehorses [1, 15] . Racehorses are usually housed individually in a stall or a small paddock except during training. This housing condition is known ulcerogenic conditions [4, 11] . Generally, young thoroughbreds start the training in yearling autumn. Once the training begins, they live in almost the same environment as active racehorses. Therefore, equine gastric ulcer syndrome may develop in young Thoroughbreds as well as racehorses, but gastric ulcer in them is rarely investigated.
Recently, omeprazole has been recognized as the most effective drug for the treatment of the equine gastric ulcer [8, 13] and is the only approved product to heal stomach ulcers. Omeprazole controls the gastric acid secretion by inhibiting the proton pump of the gastric parietal cells [6, 13, 15] . Effectiveness of omeprazole is known to decrease with the effect of gastric acid. It is also known that the paste formulation is more effective, because it has less effect on the gastric acid as compared to the suspension liquid formulation [9, 11] .
The objectives of this study were to reveal the prevalence of equine gastric ulcer syndrome in young Thoroughbred horses during the training phase and to investigate the efficacy of omeprazole oral paste in the prevention of equine gastric ulcer syndrome.
This study was conducted in accordance with the Japa- Initially, in order to reveal the prevalence of equine gastric ulcer, endoscopic examinations were conducted on 85 young Thoroughbred horses, 43 females and 42 males, aged 21.7 ± 1.1 months old, 3 months after the start of mounted exercise. At the time of endoscopic examination, horses warmed up by trotting 800 m, subsequently galloped 2,000 m at average speed of 45.0 km/hr at slope training course (1,000 m in length with a peak incline of 5.5 degrees) or 2,400 m at 42.4 km/hr on a flat sand track twice a week. Other 4 days, galloped 2,400 m at 32.7 km/hr on a flat sand track. Horses made cooling down by walking about 2,400 m every training day. The horses stopped training once a week. Except during training, horses were put individually in a small paddock about 4 hr a day and were housed in a stall at the other time. Horses were fasted for at least 8 hr and water was withheld for at least 2 hr prior to the endoscopic examination. All horses were lightly sedated with medetomidine hydrochloride (DOMITOR ® , Zenoaq, Fukushima, Japan), intravenously administered at 5 µg/kg dosage prior to each endoscopic examination. Horses were restrained with a nasal twitch, and the endoscope (VQ-8303A, Olympus, Tokyo, Japan) was inserted into the stomach through the nose. The severity of gastric ulcer was assessed from score 0 to 3 based on Andrews' 4-grade scoring system [1] . Based on the first endoscopic examination, 23 of 85 (27.1%) horses were identified as having gastric ulcers, and among them 20 (23.5%) and 3 (3.6%) ulcers were scored as 1 or 2, respectively ( Table 1 ). All gastric ulcers were observed *CorrespondenCe to: endo, Y., Hidaka Training and Research Center, Japan Racing Association, 535-13 Nishicha, Urakawacho, Urakawa-gun, Hokkaido 057-0171, Japan. e-mail: Yoshiro_Endo@jra.go.jp ©2012 The Japanese Society of Veterinary Science in the area of margo plicatus, non-glandular region or the both regions. Eleven horses (47.8%) had the gastric ulcers in margo plicatus only. Six horses each (26.1% each) had the gastric ulcers in the non-glandular region or the both regions. All gastric ulcers observed in the non-glandular region were adjacent to the margo plicatus, and no horse had a gastric ulcer in the glandular region. The severity of gastric ulcers observed was relatively mild (score 2 or less). Gastric ulcers were observed in 11 females and 12 males, and there was no significant difference between sex (P>0.05, Pearson's chisquared test). Secondly, 62 horses free of gastric ulcer (score 0) confirmed by the first endoscopic examination were assigned into replicates of 2 horses based on the similarity of sex and body weight. Within a replicate, horses were randomly allocated to one of the 2 treatment groups. McClure et al. reported the efficacy of omeprazole paste at a dose of 1 mg/ kg/day once daily for 28 days in prevention of gastric ulcers in racehorses [7, 8] . Therefore, horses in the treated group were administered omeprazole paste formulation (GAS-TROGARD ® , Merial Japan, Limited, Tokyo, Japan) orally at 1 mg/kg/day once daily for 28 days. Horses in the control group were sham-dosed with an empty syringe in a manner similar to that of the treated group. Horses in the both groups continued same intense training and same housing throughout the study. The training menu of horses was same at the time of first endoscopic examination except that the running speeds were 48.0 km/hr at slope training course and a flat sand track twice a week. During the study period, 3 horses in the treated group dropped out of the study due to lameness. At the end of the study, endoscopic examinations were conducted again in order to compare the scores of gastric ulcers between the treated and control groups. Based on the second endoscopic examination, only 1 of 28 (3.6%) horses in the treated group developed gastric ulcers, while 12 of 31 (38.7%) horses developed gastric ulcers in the control group ( Table 2) . The 1 horse (3.6%) in the treated group developed gastric ulcers with a score 1, while 8 (25.8%) and 4 (12.9%) horses in the control group developed gastric ulcers with scores 1 and 2, respectively. The Pearson's chi-squared test showed significant difference between groups (P<0.01).
Andrews et al. reported 76.9% (100/130) prevalence of equine gastric ulcers in racehorses [1] . Among them, 33.8% (44/130), 24.6% (32/130) and 18.5% (24/130) had gastric ulcer scores of 3, 2 and 1, respectively [1] . In our study, the prevalence and severity of equine gastric ulcers in young horses during the training phase were lower compared with Andrews' report [1] . The gastric ulcers were observed in the margo plicatus or the non-glandular region, like the cases reported in Dionne et al. and Murray et al. [3, 10] . During the training period, all horses were without access to the grazing pasture and were housed individually in a stall or a small paddock except during training. This housing condition is similar to that of adult racehorses under known ulcerogenic conditions [4, 11] . Commonly, training for racehorses keeps throughout the year, and the running distance for training in racehorses is similar to the young horses. In Japan, racehorses usually train with gallop at about 48 km/hr for 4-5 days in a week and at about 60km/hour for 1-2 days in a week. The speed of running in racehorses is faster than young horses. It was been considered that the high gastric ulcer prevalence of racehorse was related to intensity of the training. Recently, it has been reported that the prevalence of gastric ulcers is more relevant to the duration of time period for training rather than the intensity of training [2, 12] . De Graaf-Roelfsema et al. reported that there was no significant difference in the endoscopic scores of gastric ulcers between the 2 groups of Standardbred horses which were trained with treadmill during a period at the different exercise intensities [2] . Orsini et al. reported that 2 times or more gastroscopy examinations were performed on 37 Thoroughbred and Standardbred horses in race training [12] . The interval of the gastroscopy examination is uncertain, but average ulcer scores were significantly higher at the examinations after the second than at the first examination [12] . Racehorses commonly train throughout the year, but in our study all horses started mounted exercises only 3 months before the first endoscopic examination. This short training period may be related to the low prevalence and mild severity of the gastric ulcers.
The efficacy of omeprazole in treatment and prevention of gastric ulcer has been reported in racehorses and foals [5, 7, 8, 14] . Our study demonstrated the efficacy in prevention of occurrence of gastric ulcers for young thoroughbred horses during training. McClure et al. reported the efficacy of omeprazole in prevention of gastric ulcers in racehorses [7] . Only 18.4% (7/38) of omeprazole treated horses developed gastric ulcers, while 89.7% (35/39) of sham-dosed horses developed gastric ulcers during their study [7] . McClure et al. concluded that omeprazole reduced the occurrence of gastric ulcers by approximately 70% in racehorses [7] . Also, McClure et al. investigated the efficacy of omeprazole in the prevention of gastric ulcers in horses that had been treated previously for gastric ulcers [8] . Recurrence of the gastric ulcers was observed in 20.8% (10/48) in omeprazole treated group and 84.1% (37/44) in sham-dosed group [8] . It was concluded that omeprazole reduced the recurrence of gastric ulcers by approximately 1/4th [8] . In our study, omeprazole Values are expressed as the number (percentage). reduced the occurrence of gastric ulcers in young horses to approximately 1/10th of the rate of occurrence in shamdosed horses. The results suggest that omeprazole is more effective in prevention of the occurrence of gastric ulcers in young thoroughbred horses than in racehorses. The reason why omeprazole was more effective in young horses than in racehorses was considered the lower severity of ulcers.
The difference of training period may cause the difference of prevalence and severity of the gastric ulcers between the first endoscopic examination and the second examination.
In conclusion, prevalence and severity of equine gastric ulcers in young horses during the training phase were revealed. And, the control of gastric ulcers, by proton pump inhibitor such as omeprazole, is very effective for the management of young thoroughbred horses during their training phase.
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